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Technology Scaling 
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Past to Present: 

Geometric ĄNovel Materials and Architectures 

Ä Limitations of geometric scaling  Ą need for novel 

process/architectural solutions 

Ä Increased and more varied metrology demands.  Driven by 

dimensional scaling, new materials, complexity of interactions and 

architectural changes, increased process sensitivities 
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Metrology Challenges 

Á Scaled dimensional 

Á Integrated imaging/chemical 

Á Unique system properties 
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Future: More Novel Materials and 

Architectures 

Ä Future devices involve 

ever increasing and 

complex novel 

materials/architectures  

 

Ä Metrology solutions are 

lacking in this emerging 

diverse technology 

landscape 

 

 Courtesy of Mike Mayberry, Intel 
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Metrology Evolution 
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Metrology Support Landscape 

Ä Capability needs are being driven towards manufacturing support 

Ä Volume/data turns/process control are being driven upstream 
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Lab Metrology 
Ä Scaling and disruptive 

technologies drive increased 

lab demand: 

Â Dimensional metrology 

Â Complexity, multiple analyses 

Â Nanostructured/ultrathin film 

characterization/strain 

Â Increased process 

sensitivities; lab-based fab 

process control 

Ä Lab support is rapidly 

expanding: research Ą 

process development Ą 

manufacturing 

Ä increased data turn 

requirements 
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Time to data 
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Dimensional Metrology 

Ä As complexity  ¬ no. key dimensional parameters ¬ 

Ä Scaling driving SEM Ą TEM, data turn demands also are increasing 
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Complexity Ą Multifaceted Analyses 
Example: Where are the dopants in this model system of 

fins? 
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TEM EDX 
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Ultrathin Film Stack Composition 
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Ä Introduction of HK/MG film stack increased need for accurate/precise 

measurement and control of ultrathin film composition and 

interactions; including <1nm films and interfaces 

Ä Added complexity with 3D structures with 22nm node 

45nm Device 

Gate stack 

metrology critical 

for determining 

performance and 

reliability metrics 


